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478 Hon. R. J. Strutt on tlte Dispersion of  

Probably a slight discharge from the kathode-point carries 
heated particles across to ~he other point, and a heated coI1- 
ducting-path is thus formed, whereas no such projection 
fakes place at the other point, so that the spark-gap is not 
heated by the flame and rendered conductive. 

It is well known that a flame influences the discharge 
between points; but I know of no previous experiment by 
which the entirely different effect of a flame on the different 
poles is shown, ~hen the circuit of the primary coil is inter- 
rupted by an electrolytic break such as that of Wehnel~. 

Oxford~ September 92, 1899. 

L I. The ' " ~ R t , F D~spe~'s~on of  the Cathode a ys by ~ag~etic o "ee. 
.Bj  the Hon. R. J. STRUTT, B . A . ,  Scholar o f  Trinity Col- 
l ey ,  Cambridge ~ 

M BIRKELAND has observed that when a narrow 
• beam of cathode rays (produced by an induction- 

coil) is deflected by a magnetic field, some of the rays are 
more deflected than others. The beam of' rays falling on the 
glass wall of the tube produces a narrow sharply-defined 
phosphorescent line. When the rays are deflected by a 
magnet this line is no longer single, but cor, sis~s of a number 
of bright bands with dark spaces between them. This 
3/[. Birkeland calls the "magnetic spectrum." :Now those 
cathode particles which produce one of the bright bands must 
differ in some way from those which produce another. Let 
us suppose the magnetic field uniform, of intensity H, and at 
right angles to the direction of the rays ; taking v as the 
velocity, m as the mass, e as the electric charge of one of the 
particles, r as the radius of curvature of its path when 
deflected, then 

e v =  ~' ~ or r = H ~ .  

Since the deflexion, and consequently the value of r, varies 
"ibr the different bands, it follows that either the value of v 
must be different for the various kinds of particles, or the 
value of m/e mus~ be different, or both these quantities must 
vary. 

It seemed not impossible that there might really be several 
kinds of particles with different values of m/e. If  such a 
conclusion could be establishe~3 it would be of great interest. 

The other alternative would be that the values of v differ 
for any two bands. ~Now it is scarcely possible to suppose 
that particles of the same kind and of two different velocities 
really are emitted simultaneously by a cathode, without sup- 
posing that particles of intermediate velocities are emitted 

* Communicated by Lord Rayloigh, F.R.S. 
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tire Cathode Rays by Magnetic Force. 479 

too. The dark interval between two bright bands in the 
" magnetic spectrum" shows the absence of these particles 
of intermediate velocity. I f  the velocities are different, then 
the particles cannot be simultaneously emitted. The poten- 
tial-difference between the electrodes of a tube through which 
an induction-coil is discharging may well be imagined to go 
through several maxima and minima during a discharge. 
The velocity of' the particles is no doubt greater the stronger 
the electric field in which they move. The greater this velo- 
city, the less the dettcxion by magnetic force. In the neigh- 
hourhood of a maxilnum difference of potential the magnetic 
deflexion will vary only very slowly ; tile rays corresponding 
to this maximum will therefore strike the glass in one parti- 
cular neighbourhood %r a relatively long time. This will 
account for the concentration of the luminosity in particular 
places. I f  this view be correct, tile two separate bands cannot 
really coexist~ but are formed successively. The whole pro- 
cess, of course, occurs far too rapidly fbr the eye to tbllow. 

In order to test which of these alternative explanations is 
the correct one I have experimented on the cathode rays pro- 
duced by the continuous discharge of a battery of storage- 
cells. I f  the magnetic spectrum is not produced in this case, 
i t  will show conclusively that its formation is due to some 
peculiarity of the induction-coil discharge, and that it does 
not depend on there being more than one kind oi particle 
present in the cathode stream. A tube was constructed as 
shown in the figure, which is approximately on one-half of the 
actual scale, a is the flat disk serving as cathode. Facing it is 
placed the brass tube b. The end of this tube is closed by the 
brass plate .q, in which a slit is cut. ~Zhis brass tube is con- 
nected to the anode c. Beyond the ~,lit is the bulb shown in 
the figure. The tube was connected up to a battery of 800 
storage-cells, specially constructed for the experiment. It was 
then exhausted on a mercury pump. When the pressure was 
sufficiently low, the cathode rays proceeding normally from a 
passed through the slit in g and fell on the wall of the bulb at d~ 
giving rise to a fairly sharply-defined phosphorescent pa~ch. 

When a magnetic field was produced normally to the plane 
of the paper the rays were deflected~ their course being then 
somewhat as shown in the figure by the dotted line, and the 
phosphorescent patch was displaced to j'. This patch, so ihr 
from being broadened out into a " magnetic spectrum," was 
now narrowe.r and ~ore sharpl~/-defined t/~an whe~ u~deflected. 

The same tube at the same degree of exhaustion, when 
used with an induction-coil, showed a very well-marked 
'~ magnetic spectrmn." I t  is quite clear therefore that the 
heterogeneity of the rays is not an essential property, but 
depends on a peculiarity of the induction-coil discharge. 
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480 On Stokesite--a .New JIineral from Cornw~dl. 

I t  was not possible to make the experiment at a very low 
pressure, the number of cells at my disposal being insufficient 
to produce discharge under such circumstances. When the 
pressure is not very low a beam of cathode rays, originally 

Fig. 1. 
J 

__ d 

Ue 
I rO Pu~P 

sharp, becomes difl'u~e after it has gone a short distance, doubt- 
less owing to the collision of the particles constituting the 
cathode stream with the surrounding gaseous particles. The 
deflected beam in my experiments had not quite so long a 
distance to go as the undeflected one before striking the glass. 
This I am inclined to think is the explanation of the extra 
sharpness of the deflected patch when the battery was used. 

I t  is to be concluded then that the formation of the mag- 
netic spectrum is due to a peculiarity of the induction-coil. 
The cathode rays produced by a battery are homogeneous. 

LI I .  On Stokesite--a New Mineral from Co~'nwall. Bg A. 
HUTCmNSOZ~, M.A., Fellow of l~embroke College, Cam- 
b,'idge ~ 

A MONG the specimens in the Carne collection, recently 
acquired for the Cambridge Mineralogical Museum, 

has been l~)und a crystal whose characters prove it to belong 
to a new mineral species. This mineral I propose to call 
Stokesite in honour of Sir George Gabriel Stokes, Bart., 
whose jubilee as Lueasian Professor was this year celebrated 
by the University, and whose researches in Physical Optics 
have proved so valuable to mineralogists. 

The specimen consisted of a single, coiourless, transparent 
crystal about 10 millimetres long. Its crystallographic and 
optical characters are as follows:-- 

System : Prismatic. 
a : b : c=0"3479 : 1 : 0"8117. 

Forms present : b {0 1 0} and v {1 2 1}. 
The crystal cleaves with ease parallel to the face 0 1 0~ and 

* Communicated by the Author. 
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